Background: While several studies have tracked the care paths of patients in the early phases of stroke recovery, studies examining the transition from inpatient to outpatient rehabilitation are lacking. Examining this transition allows for improved understanding and refinement of the process whereby patients are referred and admitted to programs. The objective of this study was to examine the referral patterns of stroke rehabilitation inpatients to outpatient stroke therapy services, their demographics, and clinical profile. Methods: This study examined patients who: (1) were admitted to an inpatient stroke rehabilitation unit between January 1, 2009 and March 1, 2016, (2) had a stroke diagnosis, (3) had an inpatient length of stay of > 1 day, and (4) lived within the geographical boundaries of the South West Local Health Integration Network which allowed them access to both hospital-based and home-based stroke rehabilitation outpatient programs. Patient data was collected from the National Rehabilitation Reporting System, as well as three hospital outpatient administrative databases. These databases were cross-referenced to determine each patient's pathway. Those referred to an outpatient therapy program, and those who attended the outpatient programs, were compared to those who were not, and did not, respectively. Results: 1497 inpatients were included in the analysis. Upon discharge, 1037 (69.3%) of patients had an outpatient clinic, follow-up appointment scheduled; of those, 902 (87.0%) patients attended at least one outpatient clinic visit. 891 (59.5%) were referred to one of the interdisciplinary outpatient stroke rehabilitation programs; of those, an outpatient therapy program was attended by 80.9% of patients (n = 721). Of those receiving outpatient therapy services, the number of patients attending the in-hospital versus home-based program were equal, 360 and 361 individuals, respectively. Conclusion: This study allows for a better understanding of the transition between inpatient and outpatient stroke care. There is a paucity of this type of information in stroke rehabilitation literature to date. This study acts as a starting point in improving rehabilitation planning across the continuum of care.
Background
In Canada, stroke is a leading cause of disability and the third leading cause of death [1] ; more than 50,000 Canadians experience a stroke every year [2] . Among stroke survivors, the estimated economic burden to the acute care health care system alone exceeds $1.1 billion [3] . To date, the scientific literature has provided strong evidence for the effectiveness of several acute and rehabilitation interventions for individuals post stroke [4] . Despite these studies, there is limited research examining longitudinal models of stroke care.
The Canadian Best Practice Recommendations for Stroke Care currently represent an evidenced-based approach to effective stroke care, and recommend "a coordinated and integrated approach to stroke prevention, treatment, rehabilitation and community reintegration in every province and territory in Canada" [5] . In Canada, the continuum of stroke care commonly includes four levels of stroke care: (1) hyperacute stroke management; (2) acute stroke management; (3) stroke rehabilitation; and (4) community reintegration. It has been acknowledged that an integrated, coordinated continuum of care for stroke patients leads to better patient outcomes [6] ; however, each level of care accessed by patients and health providers often functions independently which can hinder movement of patients or flow of information transferred between centres. While there has been a sizable increase in the use of technology-enabled approaches in the management of stroke care over the last decade, there is still a noticeable lack of a centralized tracking, monitoring, and care coordination system for stroke patients, particularly between inpatient, outpatient, and community rehabilitation. While the importance of a continuum of stroke care is widely acknowledged, there is limited information about how the continuum actually works.
Despite acute and inpatient stroke services having regulated administrative datasets (i.e., the National Rehabilitation Reporting System), no such mandate applies to stroke outpatient rehabilitation in Ontario, Canada. Consequently, a survey of stroke facilities in Ontario, Canada found that only 38.1% of respondents could provide basic data on their outpatient programs (e.g., number of treatments and patients treated) [7] . In Ontario there are 14 Local Health Integration Networks (LHIN) which are responsible for the regional administration of health care services which include public and private hospitals, long-term care homes, and several community support services [8] . It was estimated that more than 500 individuals will need access to outpatient or community-based stroke rehabilitation annually in the South West LHIN (SW LHIN) [9] , a regional health care network responsible for almost one million people in Southwestern Ontario. Of concern, this projection was based on several assumptions (i.e., survival rates). Since there was an extreme lack of outpatient data available for the authors to evaluate, it is expected that this figure represents a significant underestimation of the number of patients receiving and requiring services.
Recent studies have shown that the most cost-effective method of providing rehabilitation is dependent on both the services available and individual patient characteristics [10] . While it is known which outpatient services exist, to our knowledge, there has been no study that has systematically tracked stroke patients being discharged from an inpatient setting and identified followup services within the Canadian health care system. Additionally, no study has assessed differences in individual demographic or clinical variables between those who receive or do not receive follow-up services. Examining the transition between inpatient and outpatient stroke rehabilitation allows for improved understanding and refinement of the process whereby patients are referred and admitted to programs. Understanding current practices is necessary and a first step in developing recommendations for streamlining the care continuum, closing gaps to ensure patients are not left behind, and ultimately optimizing health care delivery. Individuals in the SW LHIN have access to both hospital-based and home-based interdisciplinary specialized stroke rehabilitation care. Therefore, the objective of this study was to examine the referral patterns of stroke rehabilitation inpatients to outpatient stroke therapy services, their demographics, and clinical profile.
Methods

Ethics
This study was approved by Western University's Health Sciences Research Ethics Board (HSREB 105215).
Design
This study was a retrospective chart review of all patients admitted to stroke inpatient rehabilitation over a seven-year time period.
Setting
Patients included in this study received inpatient specialized stroke rehabilitation at a stand-alone academic rehabilitation hospital within Southwestern Ontario. This facility is the largest of five centers that offer inpatient rehabilitation stroke care within the SW LHIN and is the sole rehabilitation centre for people in London, Ontario and immediate surroundings. Upon discharge, several outpatient services are available to patients by physician referral. Referrals may be made to 1) a physician-and nurse-led outpatient clinic, 2) a hospitalbased interdisciplinary outpatient therapy program, and/ or 3) a home-based interdisciplinary outpatient therapy program. The outpatient clinic provides follow-up visits where patients are assessed by a physiatrist and a nurse; subsequent referrals for therapy may be made as appropriate. While the physician signs off on the referral to outpatient services, the decision is made collectively by the rehabilitation team and physician, in conjunction with the patient. The hospital-based program is for individuals who require rehabilitation programs from at least one therapist, have neurological treatment needs that cannot be met by community services, have potential for functional/neurological improvement, are medically stable, and have reliable transportation. The home-based program has similar criteria; the individual must be a stroke survivor, medically stable, have potential for functional improvement, and require specialized stroke services. The home-based and hospital-based outpatient programs both offer the services of a physiotherapist, speech language pathologist, social worker, and occupational therapist. The home-based program also offers services by registered nurses, therapeutic recreation specialists, and rehabilitation therapists, who help implement the programs prescribed by the other health professionals.
Data collection
Data for all inpatients were collected from the National Rehabilitation Reporting System. Inpatient data included: age, gender, date of stroke onset, inpatient admission and discharge dates, discharge living setting, rehabilitation client group (RCG), rehabilitation patient group (RPG), postal code, and admission and discharge total Functional Independence Measure (FIM) scores, as well as the FIM cognitive and motor sub-scores at both time points. The FIM is an 18-item measure that contains 5 cognitive and 13 motor items. Each item is scored on a 7-point scale based on the level of assistance required to complete activities of daily living [11] . Scores range from 18 to 126, with higher scores indicating greater functional independence. RCGs are health condition categorizations (17 categorizations); each patient has a single RCG that best describes their primary reason for admission to inpatient rehabilitation. RPGs are classifications of patient stroke severity which have been determined through an algorithm based on patient FIM scores (motor and cognitive) and age [12] . RPGs were then categorized into mild (1150-1160), moderate (1120-1140), and severe (1100-1110) strokes.
A list of all patients referred or attending the aforementioned outpatient clinic and home-or hospitalbased outpatient therapy programs were collected from the corresponding administrative dataset. For the outpatient therapy programs, the following were collected: referral date, admission and discharge date to the program, and the total number of therapy visits provided to each patient. These databases were cross-referenced with the inpatient data to determine each patient's pathway. The outpatient therapy dates were used to determine which program (home or hospital), if any, the patients attended first. Additional services accessed outside of these three programs were not examined.
Study inclusion
Patients meeting the following study inclusion were included in the analysis: (1) admitted to the stroke rehabilitation unit between January 1, 2009 and March 1, 2016, (2) had a stroke RCG, (3) had an inpatient length of stay of > 1 day, and (4) lived within the geographical boundaries of the SW LHIN (determined by postal code) which allowed them access to both hospital-based and home-based stroke rehabilitation outpatient programs. Individuals outside the SW LHIN would not necessarily have access to the home-based interdisciplinary outpatient program and were therefore excluded. For each patient, only the first outpatient program (home or hospital-based) attended was included for analysis.
Data analysis
Descriptive statistics were calculated for all variables collected. Means with standard deviations were used to describe continuous variables, and counts and percentages were used for categorical data. Length of stay on the inpatient unit, FIM gains (motor, cognitive, total), and wait time from stroke onset to inpatient admission were calculated based on the National Rehabilitation Reporting System data provided. Distance to the hospital was determined as the shortest driving route between the patient's area (determined by postal code) and the hospital address. Those referred to an outpatient therapy program were compared to those who were not. Post referral, those who received outpatient therapy services were compared to those who did not. For both analyses, further comparisons based on discharge setting (e.g., home or other institution) were performed, where other institution refers to long-term care, residential care, readmissions to the hospital, and unknown. Between group differences were determined using independent ttests and chi-square tests, as appropriate. Statistical significance was set at p < 0.05. All data were organized and analyzed using SPSS version 23.0.
Results
Demographics
Of the 1766 patients admitted to the stroke inpatient rehabilitation unit, 1497 were included in the analysis. Reasons for exclusion were: non-stroke RCG (n = 169), length of stay ≤1 day (n = 6), and lived outside the SW LHIN (n = 94). Of the study population, 32 patients had two separate strokes and two patients had three separate strokes. Because each stroke was followed by a new inpatient rehabilitation stay, each case was considered unique. The sample had a mean age of 69.1 ± 14.3 years ( Table 1 ). The median time between stroke onset and admission to the inpatient unit was 13 days. The mean inpatient length of stay was 35.7 ± 29.5 days (median = 29.0 days), with a mean FIM gain of 21.7 ± 15.5.
Follow-up in outpatient clinic
Upon discharge from inpatient rehabilitation, 1037 (69.3%) patients had an outpatient clinic follow-up appointment scheduled; of which, 902 (87.0%) attended at least one outpatient clinic visit.
Who was referred to outpatient stroke rehabilitation?
Of the 1497 stroke rehabilitation inpatients discharged, 891 (59.5%) were referred to one of the outpatient stroke rehabilitation programs (Fig. 1) . When comparing those who received a referral and those who did not, the groups differed significantly in terms of stroke severity (p = 0.005). Those who received referrals were significantly younger, had shorter inpatient lengths of stay, lived closer to the hospital, and had higher motor FIM scores at admission, and higher FIM scores (total, cognitive, and motor) at discharge (p < .05) than those who did not receive a referral.
Among those who received a referral (n = 891, 59.5%), the majority (85.4%) were discharged home as opposed to another institution. Of those who were not referred, the proportion discharged home or to another institution were more similar, 55.0% (mean discharge FIM of 108.7) and 45.0% (mean discharge FIM of 73.6), respectively. The patients who were referred and not referred to outpatient therapy but discharged to another institution appeared similar with the exception that those referred had higher total and motor FIM scores at discharge, and were living closer to the hospital. A comparison of those who were and were not referred based on their discharge setting (e.g., home or other institution) is provided in Table 2 .
Among outpatients, who received treatment?
Of the 891 referrals, an outpatient therapy program was attended by 80.9% of patients (n = 721). Those who attended the outpatient therapy programs were significantly younger (66.8 ± 13.7 vs. 71.5 ± 11.8, p < 0.001), and had higher total FIM scores at discharge (103.6 ± 19.2 vs 97.4 ± 20.7, p < 0.001), as well as higher motor (74.8 ± 16.3 vs 69.7 ± 18.4, p = 0.001) and cognitive (28.8 ± 5.4 vs 27.7 ± 5.0, p = 0.019) FIM subscale scores at discharge. There was no significant difference in stroke severity between individuals who did and did not attend therapy (p = .065). When examining those discharged to other institutions who did and did not attend therapy, there were no significant differences between groups (Table 3) . When examining those discharged home, those who actually attended therapy were significantly younger and had higher inpatient FIM discharge scores.
Among outpatients, where did they receive treatment?
Of those receiving outpatient therapy services, the number of patients attending the in-hospital versus homebased program were equal, 360 and 361 individuals, respectively. Patients receiving outpatient therapy services received on average 32.2 ± 26.2 therapy visits. 
Discussion
While outpatient programs are evaluated in the literature, there is a lack of tracking patients across the stroke continuum. Another Ontario based study examined care trajectories for first ever stroke/transient ischemic attack patients and found that 17.7% of patients followed a pathway of emergency department, inpatient stay, and then inpatient rehabilitation [13] ; however, there is a lack of information regarding the next care transition to outpatient rehabilitation. Our study examined the referral patterns of 1497 patients discharged from a stroke inpatient rehabilitation unit to subsequent outpatient stroke therapy services, as well as associated demographics and clinical profiles. This study is unique in that it examines clinical practices within the infrastructure of a model stroke system. In accordance with the Canadian Best Practice Recommendations for Stroke Care [14] , stroke survivors who have ongoing rehabilitation needs should have access to specialized outpatient services post discharge, either in-home or at a facility, based on individual needs. The current SW LHIN system offers home-and hospital-based outpatient therapy programs which are comparable in the intensity and type of therapy provided, and both of which have demonstrated therapeutic benefit [15, 16] . The results of this study indicate that, although extensive outpatient services are available, not all stroke patients are referred, with the rate being approximately 60%. Given the lack of research on outpatient rehabilitation, it is unknown whether this is reflective of practices in other parts of Canada or if it is appropriate. An American survey of 21 states and the District of Columbia found that 30.7% of individuals with stroke received outpatient rehabilitation; however, this survey did not specifically mention inpatient rehabilitation and had several limitations [17] . Further, studies have examined the referral patterns of patients from post-acute stroke rehabilitation within an integrated health system (including inpatient rehabilitation facilities, skilled nursing facilities, home health care, and outpatient clinics) [18] [19] [20] . Given that the health care systems studied in these articles differ from that used in Canada, comparisons are challenging. Our data suggests that those being referred to outpatient stroke therapy from an inpatient stroke rehabilitation unit were younger, had a shorter inpatient length of stay, lived closer to the hospital, and had higher FIM scores at admission and discharge. Upon further examination of those who were not referred, 333 were discharged home and 273 were sent to a form of institutional care. These groups represent two extremes of a continuum; at one end of the extreme, those who went home were discharged with a mean total FIM score of 108.7 and a mean age of 67.9 years. At the other extreme, those discharged to an institution had a mean total FIM score of 73.6 and a mean age of 75.6 years. These groups of patients support the notion that patients who are functioning very well, or too poorly to benefit from continued rehabilitation, tend to not be referred for follow-up stroke rehabilitation therapy services.
When examining patients who did receive a referral, based on their discharge destination, it appears that a key determinant was their discharge FIM scores; this alludes to the fact that there may be a range of scores which are deemed acceptable for referring a patient. This is consistent with research showing stroke severity and FIM scores as key predictors of discharge destination [21, 22] . A systematic review of 18 studies examining predictors to institutional long-term care after hospitalization for stroke (acute or rehabilitation hospitals) found that older age, hemorrhagic stroke, having comorbidities or complications during their stay, greater stroke severity, and a lack of social support were associated with discharge to long-term care [21] . Further, from a sample of 148,367 individuals, admission FIM motor scores were shown to have the strongest correlation with being discharged home [22] . Thus, level of functional ability appears to not only impact discharge destination following hospitalization, but also decision-making regarding the need for continued rehabilitation after stroke.
A unique finding of this study is that not all patients who were referred to outpatient stroke therapy actually received these services; approximately 81% of patients attended an outpatient therapy program once referred.
Patients not receiving therapy tended to be older and had significantly lower FIM scores upon discharge from inpatient rehabilitation. Upon closer examination, there were no demographic or clinical differences between patients discharged to institutional care, who did and did not receive therapy, which may indicate that the receipt of therapy once referred may be dependent on other factors. It is unknown from the current study whether patients chose to decline services, or otherwise encountered barriers to access. Johnson et al. [23] examined factors that influenced post-hospital discharge placement by an interdisciplinary rehabilitation team and, among others, found patient/family involvement in the decision-making process to be an important factor affecting favourable placement outcomes. It is unknown whether similar practices were used in this study and if patients were part of the decision-making team; however, the presence or absence of patient involvement may have a direct impact on a patient's willingness to comply with the treatment and feasibility of attending the program. Further, research has shown that older individuals with severe stroke are less likely to have a caregiver compared to younger stroke [24] ; this may create transportation issues, limiting their ability to get to a hospital-based program. However, it is difficult to estimate the generalizability of this assumption to our study sample, given that this study did not explore which program patients who did not receive therapy had been referred to originally. Additional barriers to engaging in stroke rehabilitation, from a patient perspective, may include inadequate discharge planning processes which negatively impact patient preparedness to engage in post-discharge rehabilitation, as well as a lack of communication, continuity, and coordination when transferred from one care setting to another [25] . Thus, the exploration of stroke survivors' experiences specific to outpatient rehabilitation may assist with our understanding of realistic accessibility issues, if present, faced by this clinical population.
When patients attended an outpatient therapy program, it appeared the split between home and hospital was even. Similarly, a study found that when patients being discharged from an acute care hospital were advised about the most suitable rehabilitation setting from a geriatrician, then asked to decide whether to receive rehabilitation in an institution or at home, 52.4% of patients chose an institution and 47.6% home [26] . A significantly greater number of women, and individuals who were independent or partially independent in activities of daily living chose rehabilitation at home [26] . However, a study looking at 54 individuals who received inpatient rehabilitation, recruited from five health care systems in Texas, found that 84% of rehabilitative therapy was provided in an outpatient facility, opposed to in the home, in the first year post stroke [27] . A study of cardiac rehabilitation patients found that travel time/ [28] . Our study raises questions regarding the referral process to, and receipt of, stroke outpatient rehabilitation services, and highlights gaps within our current system. It remains to be known whether the appropriate percentage of inpatients are receiving referrals to outpatient stroke rehabilitation. Research has suggested that access to rehabilitation services may be limited by program eligibility criteria, which outweighs demand [29] ; as such, a less than ideal number of patients may be being referred to outpatient stroke therapy services. Further, questions remain regarding why some patients do not attend outpatient therapy once referred; regardless, the results of this study highlight a mismatch within our system that requires clarification in terms of whether this stems from a provider (i.e., illfitting referrals) or patient (i.e., declining services due to personal choice) standpoint.
This study has several limitations, one being that all data was accessed retrospectively and originally collected for administrative purposes; therefore, we are limited by the accuracy and completeness of the data collected. Further, while there was some overlap in the variables collected in the administrative datasets, this was not the case for other variables, such as why outpatient services were not attended post referral, limiting what information could be accessed for this study. Future studies should investigate reasons for not attending therapy, as well as potential associations with type of outpatient program. Further, to the best of our knowledge, there has been no other study to date which has investigated trends in referrals to outpatient stroke rehabilitation services in Canada. Therefore, a comparison of referral patterns between different facilities is not feasible at present, and future studies are encouraged to examine this further. Additionally, examining the availability and timeliness of access to outpatient services in different model systems would be beneficial.
Conclusions
Ultimately, our study findings reinforce the need for a mandated centralized administrative dataset for patients entering outpatient stroke rehabilitation services. Standardized data reporting would overcome the limitations of current documentation practices, assist in the identification of patients who are not receiving therapy due to factors other than personal choice, and improve the provision of rehabilitation services to ensure continuity of care. 
